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(54) Textile suitable to ink jet dyeing and ink jet dyeing method 

(57) A textile, to which woolen particles are 
attached with or without a binder, is suitably used in ink 
jet dye printing using a dye ink. This textile allows vivid 
and clear patterns to be printed on the textile by an ink 
jet printer, while preventing blur, colour separation, inter- 
ference fringes, and deterioration of dye density on the 
surface of the textile. An ink jet dyeing method using 
such a textile includes the steps of applying a solution 
containing woolen particles with or without a binder onto 
a textile, drying the textile, printing a desired pattern on 
the textile by an ink jet printing technique using a dye 
ink, and applying heat treatment to the printed textile. 
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Description 

[0001] The present invention claims a priority based on Japanese Patent Application No. H10-279610, the contents 
of which are incorporated hereinto by reference in its entirety. 

5 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

10 [0002] This invention relates to a textile suitable to ink jet dyeing, and to an ink jet dyeing method using such a textile. 

2. Description of the Related Art 

[0003] In recent years, textile printing techniques using ink jet printers for paper copies have been studied. By using 
15 such an ink jet printer, a step for making tracing plates and a step for preparing transfer paper, which are required in the 
conventional printing techniques for printing patterns on cloths or textiles, can be eliminated. In addition, various pat- 
terns with various colours can be easily printed on textiles. 

[0004] However, with the current ink jet dyeing techniques, dye-ink droplets injected from the nozzles of the printer 
diffuse and blur on the surface of the textile, and in addition, the dye-ink penetrates and diffuses into the texture of the 
20 cloth. This may result in a reduced colour density on the surface of the textile and nonuniform mixture of colours. In addi- 
tion, colour separation is likely to be caused in the colour-blended areas. For these reasons, the conventional textile 
printing techniques cannot produce vivid patterns with a high chromodensity on cloths. 

[0005] In order to prevent the undesirable blur or colour separation, it has been proposed to apply several types of 
pretreatment to textiles prior to the ink jet dyeing (or printing) process. For example, Japanese Patent Examined Publi- 
cs cation No. 63-3 1 594 discloses a technique for applying a compound selected from a group consisting of a soluble mac- 
romolecule, a soluble saline, and a water-insoluble inorganic particles, all of which are chromophobe to the dye to be 
used, onto a textile. Japanese Patent Examined Publication No. 62-45359 teaches that a nitrogen-contained cationic 
substance is applied to a textile in advance if an ink containing a water-insoluble dye is used. Japanese Patent Exam- 
ined Publication No. 63-31 593 discloses that the viscosity and the surface tension of a dye ink are defined within certain 
30 ranges, and that the repellency of a textile is equal to or greater than 50 percent. 

[0006] However, if a chromophobe compound is applied to a textile, the surface of the textile is coated with a chromo- 
phobe layer, which prevents the dye from efficiently colouring the textile. With this method, the dye density on the sur- 
face of the textile is greatly reduced. With another technique, the nitrogen-contained cationic substance can cause the 
water-insoluble dye molecules to cohere on the textile, thereby prevent blur and achieving high colour density on the 
35 textile. However, if the dot of the dyed portion is observed through a microscope, the dot is somewhat deformed 
because the water-insoluble dye flows along the direction of fiber of the textile before the cohesion. Since ink dots of a 
true circle cannot be obtained, the printed image is likely to deform, with fine lines appearing on the entire image, and 
unsmooth edge lines of the image become conspicuous. Thus, the quality of the printed image is dissatisfactory. With 
the third method, although a textile having a repellency of greater than 50 percent can efficiently prevent ink blurs, the 
40 diameter of the ink dot becomes too small, and therefore, each dot in the printed image becomes conspicuous. The 
image consisting of smaller dots gives an impression that the dye density on the surface of the textile is reduced. This 
method also fails to produce a high-quality printed image. 

[0007] Furthermore, none of these conventional techniques can reliably prevent interference fringes (or moire fringes) 
from appearing on the surface of the printed textile. 

45 

SUMMARY OF THE INVENTION 

[0008] Therefore, it is an object of the invention to overcome these problems in the prior art, and to provide a textile 
suitable to an ink jet dyeing process, which allows vivid and high-quality colour patterns to be printed on the textile. It is 
so another object of the invention to provide an ink jet dyeing method using such a textile. The textile and the ink jet dyeing 
method according to the invention can prevent blur, colour separation, interference fringes, and reduction of the dye 
density. 

[0009] The inventors found, after the thorough study, that if woolen particles which have both a water absorbency and 
an oil absorbency are attached to the surface of a textile, a vivid and clear image can be printed on the textile by an ink 
55 jet dye printing method. 

[0010] The woolen particles attached to the textile are essential to the present invention. Although the permeation 
mechanism during the dye printing has not been clearly understood, the inventors infer that when an ink droplet is 
dropped on the textile having woolen particles, the water component of the ink is absorbed and held by the woolen par- 
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tides having a water absorbency. and a portion of the absorbed water moves into the texture of the textile directly below 
the woolen particle. The organic solvent contained in the ink is also absorbed by the woolen particles because of their 
oil absorbency, and a portion of the oil solvent penetrates into the texture of the textile directly above the woolen particle. 
Accordingly, the ink does not flow along the fiber flux of the textile, and blurs are efficiently prevented. In addition, 
because major portion of the ink droplet is held by the woolen particles, it does not penetrate and diffuse deep inside 
the textile. Consequently, a high dye density is maintained on the surface of the textile, with the dot shape close to a 
true circle, and clear patterns with vivid colours can be produced on the textile. In addition, interference fringes and col- 
our separations are also prevented by attaching woolen particles onto the textile. Because both the water component 
and the organic solvent are absorbed by the woolen particles, colours will not transfer to other cloths even if the printed 
textile touches some other cloths or materials. 

[001 1] It is preferable that the water absorbency of the woolen particle falls within the range of from 1 70 mL/1 OOg to 
350 mL/100g, the oil absorbency of the woolen particle is in the range from 80 mU100g to 200 mL/100g, and the ratio 
of the water absorbency to the oil absorbency of the woolen particle is from 2.0 to 4.0. In this case, a very clear and 
vivid colour image is printed on the textile. 

[0012] Preferably, the woolen particles are amorphous particles. In this case, the textile can have a better chromog- 
enic ability, and the shape of the dot becomes close and closer to a true circle. As a result, a vivid and clear printed 
image can be produced. 

[001 3] Preferably, the woolen particles are attached to the surface of the textile by a binder. Since the woolen particles 
adhere on the textile, the woolen particles reliably stay on the textile until and after the dye printing. 
[0014] The binder is preferably made of one or more compounds selected from a group consisting of a soluble mac- 
romolecule, a water-absorptive resin, a wax agent, and a solid surfactant. 

[0015] Preferably, the diameter of the woolen particle is in the range of from 0.05 \im to 100 urn This range allows 
the ink to be quickly and sufficiently absorbed during the ink jet printing, and allows the ink to be firmly maintained on 
the textile during a thermal treatment after the printing process. 

[001 6] The quantity of the woolen particles attached to the textile is preferably in the range of from 5 g/m 2 to 20 g/m 2 . 
This range can reliably prevent blur, colour separation, interference fringes, and reduction of the dye density on the sur- 
face of the textile. 

[0017] In another aspect of the invention, an ink jet dyeing method comprises the steps of applying a solution con- 
taining woolen particles together with or without a binder onto a textile; drying the textile after the application of the solu- 
tion containing the woolen particles; printing a desired pattern by an ink jet printing technique using a printing dye; and 
applying heat treatment to the printed textile. 

[0018] With this method, by attaching the woolen particles to the textile, undesirable blur, colour separation, interfer- 
ence fringes, and reduction of the dye density are prevented during the ink jet dye printing process. Thus, a textile bear- 
ing a high-quality printed pattern can be produced at a low cost. 

[0019] If the solution contains a binder, the woolen particles can reliably adhere to the textile, and a stable quality of 
the textile can be guaranteed. 

[0020] The above and other objects, features, and advantages of the invention will be apparent from the following 
detailed description of the preferred embodiments. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0021 ] The preferred embodiments of the invention will now be described. The essential feature of the present inven- 
tion is that woolen particles are attached to a textile. The types and shapes of wools which are the raw materials of the 
woolen particles used in this invention are not limited. For example, virgin wool, wasted short fiber remaining in a sin- 
ning process, or recycled woolen produces may be used as the materials of the woolen particles. In this invention, the 
term "wool" includes not only wool itself, but also mohair and cashmere shorn from goat and the like. 
[0022] The states and types of the woolen particles are not limited. For example, fibrrform woolen particles, needle- 
type woolen particles, and amorphous woolen particles are used. Examples of commercially available f ibrifbrm woolen 
particles include "MERRY POWDER N n manufactured by Kyoeisha Kagaku Kabushiki Kaisha. A commercially available 
amorphous woolen particle is, for example. "MERRY POWDER 30" manufactured by Kyoeisha Kagaku Kabushiki Kai- 
sha. Amorphous particles are particles which do not have a specific shape, unlike the f iberrform particle or needle par- 
ticles. The amorphous particles are generally observed through a microscope. 

[0023] Woolen particles are generally produced by a physical/mechanical treatment or a chemical/mechanical treat- 
ment. Examples of the physical/mechanical treatment include low-temperature grinding of moulded wool fibers (dis- 
closed in Japanese Patent Laid-open Publication No. 55-84556). and cyclic vacuum grinding using a special cyclic 
vacuum grinder (disclosed in Japanese Patent Laid-open Publication No. 62-283310). Examples of the chemi- 
cal/mechanical treatment include mechanical grinding after enzymatic deterioration of wool fibers (disclosed in Japa- 
nese Patent Laid-open Publication No. 4-89836), and mechanical grinding after successive steps of chemical treatment 
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wool fibers using an oxidizing agent or a reducer, lubrication, and drying (disclosed in Japanese Patent Laid-open Pub- 
lication No. 6-192433). 

[0024] It is preferred that amorphous woolen particles are used because the shape of the ink dot injected onto the 
textile becomes close to a true circle, and as a result, the print quality on the textile is improved. Such amorphous woo- 

5 I en particles are produced by, for example, an above-described chemical/mechanical treatment. 

[0025] It is preferable that the water absorbency of the woolen particle is in the range from 170 mL/100g to 350 
mL/100g, the oil absorbency of the woolen particle is in the range from 80 mLrtOOg to 200 mL/100g, and the ratio of 
the water absorbency to the oil absorbency of the woolen particle is from 2.0 to 4.0. H the water absorbency is less than 
170 mLMOOg, blue can not be efficiently prevented. If the water absorbency exceeds 350 mLyiOOg, the ink dye can not 

10 move into the texture of the textile, and the printed image becomes unstable. If the oil absorbency is below 80 mL71 OOg, 
a sufficient anti-blur effect can not be achieved, and in addition, the dye and the organic solvent are likely to bleed onto 
the surface of the textile as time passes. If the oil absorbency exceeds 200 mlVIOOg, the ink dye can not move into the 
texture of the textile. If the ratio of the water absorbency to the oil absorbency is smaller than 2.0, the organic solvent in 
the ink is likely to bleed to the surface of the textile, which may cause colour separation. With the ratio above 4.0, the 

75 water component of the ink tends to diffuse, which causes the printed image to be blurred. The oil absorbency 
(mU100g) was measured based on the JIS K5101 standard. In measurement, boiled linseed oil was gradually dropped 
onto 3g sample particles by a buret. When the sample changed its state from pate (paste) to the fluid state, the total 
amount of dropped oil was measured, and the corresponding oil absorbency for 100g sample was calculated. The water 
absorbency (mU1 OOg) was measured in the same manner except that water was used in place of the boiled linseed oil. 

20 [0026] It is preferred that the diameter of the woolen particle is in the range of from 0.05 jim to 1 00 Jim, but not limited 
to this range. If the diameter of the woolen particle is smaller than 0.05 jurni, the woolen particle can not have a sufficient 
ink-absorptive ability. Above 100 urn, the surface of the textile becomes uneven, and the ink-absorbency varies. This 
may partially prevent the dye contained in the ink from moving into the texture of the textile, and cause blur in the printed 
image. Therefore, it is more preferable that the diameter of the woolen particles falls within the range of from 0.5 \im to 

25 50 pm. p o 

[0027] The preferred quantity of the woolen particles attached to the textile is in the range of from 5 g/rrf 1 to 20 g/m^. 
Below 5 g/m 2 , the effect of the woolen particles can not be sufficiently exhibited. Above 20 g/m 2 . the touch of the printed 
textile becomes dissatisfactory. It is more preferred to set the range from 7 g/m 2 to 15 g/m 2 because this range can reli- 
ably prevent blur, colour separation, and interference fringes, while keeping the dye density on the surface of the textile 

30 high. The quantity of the woolen particle described above is the value measured after the textile was dried. 

[0028] Preferably, the woolen particles are attached to the textile by a binder. The binder enhances the adhesion of 
the woolen particles to the textile, and the woolen particles reliably stay on the textile until and after the dye printing. 
Thus, the quality of the printed products becomes stable. 

[0029] Any suitable binders can be used as long as the woolen particles are attached to the textile. For example, a 
35 soluble macromolecule, a water-absorptive resin, a wax agent, and a solid surfactant are preferably used. Among them, 
soluble macromolecule is especially preferred because this binder is easily removed when the printed textile is rinsed 
after the ink jet dye-printing for the purposes of removing the non-fixed dye. However, the printed textile does not nec- 
essarily have to be rinsed. The printed products may be shipped without rinsing. 

[0030] The soluble macromolecule may be either a natural macromolecule or a synthetic macromolecule. Examples 
40 of the natural soluble macromolecule include, but not limited to, starchy substances, such as cone powder and flour; 
cellulose substances, such as carboxymethyl cellulose and hydroxyethylellulose; polysaccharide, such as sodium algi- 
nate, gum arabic, locust bean gum, and guar gum; and protein, such as gelatine and casein. Examples of the synthetic 
soluble macromolecule include, but not limited to, polyvinyl alcohol, polyethylene oxide compound, soluble macromol- 
ecules of acrylic acid group, and soluble macromolecules of maleic anhydride. 
45 [0031] Examples of the water-absorptive resin include, but not limited to. bridged starch, bridged cellulose, bridged 
acrylate. bridged polystyrene, bridged acrylic acid-acrylamide copolymer, and bridged isobutylene-maleic anhydride 
copolymer. 

[0032] Examples of the wax agent include, but not limited to, hydrocarbon, such as paraffin wax; higher alcohol, such 
as cetylalcohol; higher fatty acid, such as myristic acid; and higher fatty acid alcohol ester, such as beeswax (animal 

so wax) and carnauba (plant wax). 

[0033] Examples of solid surfactant include, but not limited to. nonionic surfactant of ether type, ester type, etherester 
type, and nitrogen-containing type; anion surfactant of carbonate (soap) type, sulfonate type, ester sulfate type, and 
ester phosphate type; cationic surfactant of aliphatic amine salt, and aliphatic quaternary ammoniate; and ampho-ionic 
surfactant of betaine type, and amino carbonate type. A solid surfactant is defined as a surfactant which is in the solid 

55 state at a room temperature (25°C). 

[0034] The preferred quantity of the binder is 1-200 weight parts with respect to the woolen particles of 100 weight 
parts. Below 1 weight part, a sufficient bonding effect can not be obtained. Above 200 weight parts, the amount of the 
binder becomes too much relative to the woolen particles, which prevents the effect of the woolen particles. More pre- 
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f erred quantity of the binder is 10-100 weight parts with respect to the woolen particles of 100 weight parts. 
[0035] Any textiles can be used in this invention as long as they are dyed by ink dyes. For example, polyester, cotton 
cloth, nylon, wool, silk, and acryl are used. To dye polyester cloth, disperse dye is generally used. For cotton cloth, reac- 
tive dye is used, and in general, acid dye is used for nylon, wool, and silk. Although the types of dyes and cloths are not 
5 necessarily limited to these combination, it is preferred to use disperse dye and polyester textile because woolen parti- 
cles are chromophobe with respect to disperse dyes, and because polyester fiber has excellent dyeing characteristics 
(such as colouring uniformity, colorfastness, vividness) with respect to disperse dyes. In this case, a clear and vivid print 
image can be obtained by ink jet printing using a disperse dye. 

[0036] In order to produce a textile suitable to ink jet printing, woolen particles or a combination of woolen particles 
10 and a binder is used in the form of aqueous emulsion or solution. Such solution is applied to the textile by various meth- 
ods, such as padding, spraying, immersion, coating, ink jetting, etc., and after the application of the solution, the textile 
is dried. Since the viscosity of the solution containing the woolen particles is relatively low, a pad method or a spray 
method is preferably used. If a binder is used together with the woolen particles, the woolen particles and the binder 
are uniformly mixed in the solution, and applied to the textile simultaneously. In this case, the adhesion of the woolen 
is particles is increased. 

[0037] The textile coated with the woolen particles (with or without the binder) exhibits excellent printing properties in 
ink jet dye printing, and clear and vivid colour patterns can be printed on the textile, keeping a high colour density on 
the surface of the textile. Although the dyeing mechanism is not totally clear, it is inferred that when the ink-dye droplets 
are injected form the nozzles of the ink jet printer onto the textile coated with the woolen particles, the water component 

20 of the ink is absorbed and held by the woolen particles having a water absorbency, and a portion of the absorbed water 
moves into the texture of the textile directly below the woolen particle. The organic solvent contained in the ink is also 
absorbed by the woolen particles because of their oil absorbency, and a portion of the oil solvent penetrates into the 
texture of the textile directly above the woolen particle. Accordingly, the ink does not flow along the fiber flux of the tex- 
tile, and blur is efficiently prevented. In addition, because major portion of the ink droplet is held by the woolen particles, 

25 it does not penetrate and diffuse deep inside the textile. Consequently, a high dye density is maintained on the surface 
of the textile, with the dot shape close to a true circle, and clear patterns with vivid colours can be produced on the tex- 
tile. In addition, interference fringes and colour separations are also prevented by attaching woolen particles onto the 
textile. Because both the water component and the organic solvent are absorbed by the woolen particles, colours will 
not transfer to other cloths even if the printed textile touches some other cloths or materials. 

30 [0038] Any ink jet printing methods are preferably used to dye-print the textile. For example, thermal ink jet printing, 
piezoelectric Inkjet printing, and charge-control ink jet printing techniques are used. 

[0039] The ink used in the ink jet printer is a dye ink. The diameter of the dye particle is preferably less than Ijim. 
Various additives, such as a disperser, a surface-tension adjusting agent, and an anti-dry agent, may be added to the 
ink. 

35 [0040] The viscosity of the dye ink is preferably set to the range of 2-10 cps (at 25°C). Below 2 cps, the ink dot may 
blur on the textile. Above 1 0 cps, the ink can not be injected stably due to the high viscosity. The surface tension of the 
ink is preferably set to the range of 30-60 mN/m. Below 30 mN/m, the ink injection condition becomes bad, and blur may 
be caused. Above 60 mN/m, the ink injection condition becomes bad, and the dot diameter becomes too small, which 
is undesirable for dye printing. 

40 [0041] After the dye printing, the printed textile is subjected to a thermal treatment for purposes of fixing the dye on 
the textile and improving the vividness. If a wax agent is used as the binder, the wax agent melts into the dye, and 
causes migration, whereby an appropriate dot diameter which corresponds to the resolution of the ink jet printer is 
maintained on the textile. By keeping the appropriate dot diameter, interference fringes are reliably prevented, and a 
high-quality printed image is produced. "The thermal treatment is performed at about 1 10-190°C for about 1-10 minutes. 

45 Examples of the thermal treatment include, but not limited to, high-pressure steam treatment, high-temperature steam 
treatment, and dry heating. 

[0042] After the heat treatment, little unfixed dye remains on the textile, and almost no stains are caused. Accordingly, 
the printed textiles may be shipped after the heat treatment, or may be rinsed before shipping if necessary. Since the 
dye component contained in the ink was well fixed to the textile by the heat treatment, there is little likelihood that the 
so dye will dissolve into the water during the rinse and stain the textile. In addition, it is not necessary for the rinsing proc- 
ess to require any special sewage treatments. 

[0043] Next, actual examples and comparison examples will be exhibited below. The inks and their components used 
in the ink jet dyeing are as follows: 

55 



5 



EP0 990 732 A2 



(Disperse dye ink) 
[0044] 



* YELLOW 


C.I. Disperse Yellow 42 
anionic disperser 
propylene glycol 
ion-exchange water 


7.0 weight parts 
2.0 weight parts 
30.0 weight parts 
61 .0 weight parts 


* MAGENTA 


C.I. Disperse Red 283 
anionic disperser 
propylene glycol 
ion-exchange water 


6.0 weight parts 
1 .5 weight parts 
30.0 weight parts 
62.5 weight parts 


* CYAN 


C.I. Disperse Blue 60 
anionic disperser 
propylene glycol 
ion-exchange water 


5.0 weight parts 
2.0 weight parts 
30.0 weight parts 
63.0 weight parts 


* BLACK 


C.I. Disperse Orange 30 
C.I. Disperse Red 167 
C.I. Disperse Blue 73 
anionic disperser 
propylene glycol 
ion-exchange water 


3.0 weight parts 
1.5 weight parts 
6.0 weight parts 
3.0 weight parts 
30.0 weight parts 
56.5 weight parts 



(Example 1) 

[0045] A pretreatment solution which contains 1 0wt% MERRY POWDER 30 (manufactured by Kyoeisha Kagaku) was 
prepared. MERRY POWDER 30 consists of amorphous woolen particles having an average diameter of 8.8 \im. The 
water absorbency of MERRY POWDER 30 was 301 mL/100g. the oil absorbency was 104 mLAIOOg, and the ratio of 
water absorbency to oil absorbency was 2.90. This solution was applied to polyester cloth (122 g/m 2 ) by an ordinary 
pad method so that the pick-up ratio became 83%. Then, the polyester cloth was dried at 120°C for 10 minutes. A pat- 
tern was printed on the treated polyester cloth by a piezoelectric ink jet printer using disperse dye inks of four colours 
(yellow, magenta, cyan, and black). Heat treatment was applied to the printed cloth at 190°C for 5 minutes to fix the 
dyes. Then, the textile was rinsed by ordinary reductive rinse. 

(Example 2) 

[0046] A pretreatment solution which contains 10 wt% MERRY POWDER 30 (the same product as used in Example 
1) and 4 wt% Cell-base gum CRM (carboxymethylcellulose) manufactured by Dicel Kagaku Kabushiki Kaisha was pre- 
pared. The other steps and conditions for producing a printed textile were the same as Example 1 . 
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(Example 3) 

[0047] A pretreatment solution which contains 10wt% wool powder and 4 wt% Cell-base gum CRM was prepared. 
The wool powder consists of amorphous woolen particles having an average diameter of 9.5 pm The water absorbency 
5 of the wool powder was 307 mL/100g, the oil absorbency was 98.6 mL/100g, and the ratio of water absorbency to oil 
absorbency was 3.1 1 . The other steps and conditions were the same as in Example 1 . 

(Example 4) 

10 [0048] A pretreatment solution which contains 12 wt% wool powder manufactured by Daiwabo Polytech Co., Ltd. and 
4 wt% Cell-base gum CRM was prepared. The wool powder used in this example consists of f ibrrform woolen particles 
having an average diameter of 10 jim. The water absorbency of the wool powder was 176 mL/100g, the oil absorbency 
was 81 mL/100g, and the ratio of water absorbency to oil absorbency was 2.18. The other steps and conditions were 
the same as in Example 1 . 

15 

(Example 5) 

[0049] A pretreatment solution which contains 7 wt% MERRY POWDER 30 and 2 wt% JIP500 (water-absorptive resin 
of poly acrylic acid) manufactured by Sanyo Kasei Kabushiki Kaisha was prepared. The other steps and conditions 
20 were the same as in Example 

(Example 6) 

[0050] A pretreatment solution which contains 1 6 wt% MERRY POWDER 30 and 6 wt% Lipo-oil NT1 2 (wax emulsion 
25 containing paraffin wax and fatty ester) manufactured by Nikka Kagaku Kabushiki Kaisha was prepared. The other 
steps and conditions were the same as in Example 1 . 

(Example 7) 

30 [0051] A pretreatment solution which contains 8 wt% MERRY POWDER 30 and 4 wt% Marseilles soap (solid sur- 
factant of vegetable oil sodium carbonate group) manufactured by Lion Kabushiki Kaisha was prepared. The other 
steps and conditions were the same as in Example 1 . 
[0052] These examples are shown in TABLE 1 . 

35 
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(Comparison Example 1) 

[0053] A colour pattern was printed on non-treated polyester cloth by an ink jet printer. The printed cloth was sub- 
jected to heat treatment and reductive rinse, as in Example 1 . 

5 

(Comparison Example 2) 

[0054] A pretreatment solution which contains 9 wt% Cell-base gum CRM was prepared and applied to the polyester 
cloth. The other steps and conditions for producing a printed textile were the same as Example 1 . 

10 

(Comparison Example 3) 

[0055] A pretreatment solution which contains 10 wt% feather powder manufactured by Ishiwara Chemicals Co., Ltd. 
and 4 wt% Cell-base gum CRM (carboxymethylcellulose) was prepared and applied to the polyester cloth. The feather 
75 powder consists of feather particles having an average diameter of 8.7 \ivn. The other steps and conditions were the 
same as in Example 1 . 

(Comparison Example 4) 

20 [0056] A pretreatment solution which contains 1 0 wt% superfine silk powder manufactured by Dai wabo Polytech Co. , 
Ltd. and 4 wt% Cell-base gum CRM was prepared and applied to the polyester cloth. The superfine silk powder consists 
of silkfibroin particles having an average diameter of 9 ^m. The other steps and conditions were the same as in Exam- 
ple 1. 

25 (Comparison Example 5) 

[0057] A pretreatment solution which contains 1 0 wt% TRIA2ET CX manufactured by Showa Denko Kabushiki Kaisha 
and 4 wt% cell-base gum CRM was prepared and applied to the polyester cloth. TRI AZET CX consists of collagen par- 
ticles having an average diameter of 5 nm. The other steps and conditions were the same as in Example 1 . 

30 

(Comparison Example 6) 

[0058] A pretreatment solution which contains 10 wt% cotton powder manufactured by Daiwabo Polytech Co., Ltd. 
and 4 wt% Cell-base gum CRM was prepared and applied to the polyester cloth. The cotton powder consists of cotton 
35 particles having an average diameter of 12 pm The other steps and conditions were the same as in Example 1 . 

(Comparison Example 7) 

[0059] A pretreatment solution which contains 10 wt% FINE SEAL X45 manufactured by Tokuyama Co., Ltd. and 4 
40 wt% Cell-base gum CRM was prepared and applied to the polyester cloth. FINE SEAL X45 consists of amorphous silica 
particles having an average aggregation diameter of 4.5 \im. The other steps and conditions were the same as in Exam- 
ple 1. 

(Comparison Example 8) 

45 

[0060] A pretreatment solution which contains 9 wt% NEOFIX RP70 manufactured by Nikka Kagaku Kabushiki Kai- 
sha was prepared and applied to the polyester cloth. NEOFIX RP70 contains polyethylene polyamine-type cationic 
resin of 70 wt%. The other steps and conditions were the same as in Example 1 . 

so (Comparison Example 9) 

[0061] A pretreatment solution which contains 3wt% Asahi Guard AG-850 manufactured by Meisei Kagaku Kabushiki 
Kaisha was prepared and applied to the polyester cloth. Asahi Guard AG-850 contains fluorine-type water repellent of 
30 wt%. The other steps and conditions were the same as in Example 1 . 
55 [0062] These comparison examples are shown in TABLE 2. 
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TABLE 2 




[0063J The qualities of the printed textiles obtained from Examples 1 -7 and Comparison Examples 1 -9 were evaluated 
comprehensively by observing blur as a whole, the dot diameter of the dye ink, the shape of the ink dot, colour separa- 
tion in the colour blended area, the chromogenic ability, stains, and interference fringes. The evaluation results are 
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shown in Tables 3 and 4. 

[0064] Among the above-described items, blur, colour separation, stains, and interference fringes were graded by 4- 
grade evaluation, that is, "none", "light", "medium" and "heavy". The stains, the average dot diameter, the degrees of 
true-circle, and chromogenic ability (dye density) were evaluated according to the following criteria. 

5 

(Stains) 

[0065] Immediately after the dye-printing (and before the heat treatment), another piece of cloth of the same material 
was put over the printed area, and weighted with a 500 g weight having a diameter of 100 mm for a minute. Then, the 
10 stains on the upper cloth were observed by eyes, and evaluated by the 4 grades (none, light, medium, and heavy). 

(Average Dot Diameter) 

[0066] The average diameter of the ink dot was calculated after the heat treatment and rinse. The smaller the dot 
15 diameter, the less the blur. However, H the dot diameter is too small, the dots in the printed image become conspicuous, 
and it appears that the dye density is deteriorated on the surface of the textile. rf the dot diameter is too large, the printed 
image blurs, and a sharp and clear line can not be obtained. In either case, the print quality is unsatisfactory. With a 
general printer resolution (360 dpi), the optimal dot diameter is about 100 ]xm. 

20 (Degree of True-circle) 

[0067] After the heat treatment and rinse, the longer and shorter diameters of arbitrarily selected 5 dots were meas- 
ured, and the average was calculated. The degree of true cirde is defined as the ratio of the longer diameter (major 
axis) to the shorter diameter (minor axis). The degree of true-circle represents the deformation of the ink dot from the 
25 true circle. As the value approaches 1 , the dot shape becomes closer to a true circle, and the resultant image quality 
becomes high. 

(Dye density - Chromogenic Ability) 

30 [0068] After the heat treatment and rinse, the brightness L* of a part (3 cm X 3 cm) of the printed area on the textile 
was measured by a colorimeter (CM-3700d manufactured by Minolta). The smaller the brightness L*, the higher the dye 
density with a better chromogenic ability. The brightness L* is defined by the L*a*b* colour representation method (JIS 
28729-1980). 

[0069] The total evaluation for the print quality was made by 5 grades, that is, excellent (©). good (O). f a ir 
35 slightly poor (X), and poor (XX). 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



Sir 

el 
i 8» 
J I 



s.g p - 
It* 




!3 
s 



x 
x 



4-> 

•H 
i-5 



CO 



o 
to 



o 



> 

0) 
S3 



c 

O «H 

V) 

0) 

U rH 

A) a 
a e 
e « 

O X 



4J 
Cn 



CM 
CO 



o 



c 

O CM 
0) 

■H O 
U 

m a 

a £ 

a «» 

o x 

O 4> 



■P 

Cn 



00 



LO 

m 



> 
id 



c 
O rO 
W 

U ■ — ( 

D,E 

P x 



X! 
►4 



4J 

ft 

►3 



to 

CO 



oo 



CO 
CM 



■ft 

•H 
►4 



C 

O "O" 
10 

•H 0) 

8.1 
e ro 
o x 



4-» 

■ft 

►3 



cm 



00 
CM 



-0 
0) 



c 

o m 



U r-H 

It 

o x 



4-> 

cn 

H 



0) 

X 



oo 
ro 



o 
CM 



ID 

co 



4) 



4-> 

Cn 
h5 



> 



CO 
C7> 



LO 
LO 



CO 
CO 



CO 



o 

S5 



U — I 

&.§■ 

E (Q 
O X 

L> a; 



> 

0) 
EC 



C« 



CM 



O 
CM 



•ft 



C 

O CD 
CQ 

-«H 0) 

U « — t 

1% 

E ra 
O X 
U 0) 



% 

a> 
PS 



s 

cu 



>1 
> 

OS 



CO 

cn 



CO 



lO 
CO 



4) 

§ 

2 



O cn 
to 

u •— < 

& §• 

E m 

O X 

U ai 



55 



[0070] As is clear from Tables 3 and 4, with the textiles of Examples 1 through 7 which were produced according to 
the present invention so as to be suitable to ink jet printing, the dye densities or the brightnesses of the printed image 
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were high, and little blur or colour separation was observed. In addition, the dot shapes were close to true circles with 
an appropriate range of diameter. In appearance, clear and vivid patterns were printed without interference fringes. 
Stains or colour transfer to other cloths were not observed. 

[0071] In contrast the textiles of Comparison Examples 1-6, and 8 were inferior in the blur prevention effect, and the 
printed image as a whole was not so sharp as the textiles of the present invention. Colour separation was observed at 
colour blended areas in the printed images. Stains or colour transfer was also observed. In Comparison Example 8, 
interference fringes occurred. In Comparison Examples 1 , 2, and 5-7, the colour density or the brightness was dissat- 
isfactory. Although the printed patterns were not blurred in Comparison Examples 7 and 9, colour separation and inter- 
ference fringes occurred, and the dot diameters were too small (which caused the apparent brightness to be reduced). 
[0072] As has been described, according to the invention, woolen particles are attached to a textile which is to be dye- 
printed. These woolen particles can efficiently prevent reduction of the dye density, blur, colour separation, and interfer- 
ence fringes, which were the problems in the conventional dye-printing techniques. As a result, a clear and vivid pattern 
image can be printed on a textile. The woolen particles can retain dyes stably, and therefore, stains or colour transfer to 
other cloths can be prevented. 

[0073] If water absorbency of the woolen particle is in the range from 170 mL/100g to 350 mL/100g, the oil absorb- 
ency of the woolen particle is in the range from 80 mLHOOg to 200 mL7100g, and the ratio of the water absorbency to 
the oil absorbency is from 2.0 to 4.0, then more preferable result can be obtained, producing a clear and vivid dye print 
on the textile with little blurs. 

[0074] If the woolen particles are amorphous, the chromogenic ability (or the brightness) is increased, and at the 
same time, the dot shape approaches to a true circle. Thus, the print quality is greatly improved. 
[0075] By attaching the woolen particles to a textile using a binder, the woolen particles can stably sit on the textile 
even after the printing and rinsing steps. 

[0076] If the binder is made of one or more compounds selected from a group consisting of a soluble macromolecule, 
a water-absorptive resin, a wax agent, and a solid surfactant, the adhesion is increased. 

[0077] By setting the diameter of the woolen particle to the range of from 0.05 pm to 100 »im, the woolen particles 
can absorb the ink promptly with little blur, and in addition, the dye contained in the ink can be efficiently fixed onto the 
textile by the heat treatment, whereby a stable print quality with vivid colours can be guaranteed. 
[0078] The preferred quantity of the woolen particles attached to the surface of the textile is in the range of from 5 
g/m 2 to 20 g/m 2 . In this case, the touch of the printed textile is excellent, while reduction of the dye density, colour sep- 
aration, blurs, interference fringes are reliably prevented. 

[0079] An ink jet dyeing method according to the present invention uses the textile described above. With this method, 
a solution containing woolen particles with or without a binder is applied to a textile. After the textile is dried, a desired 
pattern is printed on the textile by an ink jet printing technique using a dye ink. Then, heat treatment is applied to the 
printed textile. With this method, reduction of the dye density, blurs, colour separations, and interference fringes are effi- 
ciently prevented in the ink jet printing process, while high-quality printed textiles can be manufactured at a low cost. If 
the solution contains a binder, the adhesion of the woolen particles to the textile is guaranteed, and undesirable colour 
transfer from the printed pattern to other cloths is reliably prevented. Because little dye component will dissolve into the 
rinsing water, it is not necessary to provide any special sewage treatments. 

[0080] Although the invention has been described based on the preferred embodiment, the terms and the sentences 
used in this specification are explanatory, and not limiting the invention. It should be appreciated that there are many 
modifications and substitutions without departing from the spirit and scope of the invention, which are defined by the 
appended claims. 

Claims 

1 . A textile suitable to ink jet dyeing, characterized in that woolen particles are attached to the surface of the textile. 

2. The textile according to claim 1 , wherein the water absorbency of the woolen particle falls within the range of from 
170 mL/100g to 350 mL/100g, the oil absorbency of the woolen particle is in the range from 80 mL/100g to 200 
mL/IOOg, and the ratio of the water absorbency to the oil absorbency is from 2.0 to 4.0. 

3. The textile according to claim 1 or 2, wherein the woolen particles are amorphous particles. 

4. The textile according to any one of claims 1 to 3, wherein the woolen particles are attached to the textile by a binder. 

5. The textile according to claim 4, wherein the quantity of the binder is 1 -200 weight parts with respect to the woolen 
particles of 100 weight parts. 
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6. The textile according to claim 4 or 5, wherein the binder is made of one or more compounds selected from a group 
consisting of a soluble macromolecule, a water-absorptive resin, a wax agent, and a solid surfactant. 

7. The textile according to claim 6, wherein the binder is a soluble macromolecule. 

5 

8. The textile according to any one of claims 1 to 7, wherein the diameter of the woolen particle falls within the range 
of from 0.05 urn to 100 fim. 

9. The textile according to daim 8, wherein the diameter of the woolen particle falls within the range of from 0.05 urn 
w to 50 \im. 

10. The textile according to any one of claims 1 to 9, wherein the quantity of the woolen particles attached to the sur- 
face of the textile falls within the range of from 5 g/m 2 to 20 g/m 2 . 

is 11. The textile according to claim 1 0, wherein the quantity of the woolen particles attached to the surface of the textile 
is in the range from 7 g/m 2 to 15 g/m 2 . 

1 2. An ink jet dyeing method including the steps of: 

20 applying a solution containing woolen particles onto a textile; 

drying the textile after the application of the solution containing the woolen particles; 
printing a desired pattern by an ink jet printing technique using a printing dye; and 
applying heat treatment to the printed textile. 

25 13. An ink jet dyeing method including the steps of: 

applying a solution containing woolen particles and a binder onto a textile; 

drying the textile after the application of the solution containing the woolen particles and the binder; 
printing a desired pattern by an ink jet printing technique using a printing dye; and 
30 applying heat treatment to the printed textile. 

14. The inkjet dyeing method according to claim 12 or 13, wherein the solution is applied to the textile using a pad 
method or a spray method. 

35 15. The inkjet dyeing method according to any one of claims 12 to 14, wherein the textile is made of a polyester fiber, 
and the printing dye is a disperse dye. 
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